shall see, the solution of the general equations for the equilibrium of an elastic solid is either obtainable m Unite terms, or is reducible to comparatively easy questions agreeing in mathematical conditions with some of the most elementary problems of hydrokmeties, electricity, and thermal conduction. Ami it is only lor the determination of certain constants depending on the section of the wire ami the elastic quality of its substance, which measure its flc.vural and torsional rigidity, that the solutions of these problems are required. When the constants of flexure and torsion are known, as we shall now suppose them to be, whether from theoretical calculation or experiment, the investigation of the form and twist of any length of the wire, under the influence of any forces winch do not produce a violation of the condition stated above, becomes a subject of mathematical analysis involving only such principles and formulae as those that constitute the theory of curvature (^ <;-is) and twist in geometry or kinematics.
GOO. Before entering on the general theory of elastic solids, we shalj. therefore, according to the plan proposed in § 5<jj[, examine the dynamic pioperties and investigate the conditions ol equilibrium of a. perlectly elastic wire, without admitting any other condition or niuhauon of the circumstances than what is stated in § ()o^, and without assuming any special quality of isotiopy, or of aystalhne, fibrous or laminated structure m the substance.
C07. Besides showing how the constants of llexural and torsional rigidity are to be determined theoretically from the form of the transverse section of the wire, and the proper data as to the elastic qualities of its substance, the complete theory simply indicates that, provided the conditional limit of deformation is not exceeded, the following laws will be obeyed by the wire under
Let the whole mutual action between -the parts of the wire on the two sides of the cross section at any point (being of course the action of the matter infinitely near this plane on one side, upon the matter infinitely near it on the other side), be reduced to a. single force through any point of the section and a single couple. Then—
I.    The twist and curvature of the wire in the neighbourhood of this section are independent of the force, and depend solely on the couple.
II.    The curvatures and rates of twist producible by any several couples separately, constitute, if geometrically compounded, the curvature and rate of twiat which arc actually produced by a mutual action equal to the resultant of those couples,
808, Jt may be added, although not necessary for our present purpose, that there is one determinate pome in the cross section such that if it be chosen as the point to which the forces are transferred, a higher order of approximation i* obtained for the fulfilmenttion.
